We prove that (a) if A is a commutative coherent ring, the weak global dimension of R equals the supremum of the flat (or (FP-)injective) dimensions of the simple iZ-modules; (b) if R is right semi-artinian, the weak (respectively, the right) global dimension of R equals the supremum of the flat (respectively, projective) dimensions of the simple right .R-modules; (c) if R is right semi-artinian and right coherent, the weak global dimension of R equals the supremum of the FP-injective dimensions of the simple right .R-modules.
INTRODUCTION
In this paper R will denote an associative ring with identity and all modules will be unitary. Following [12] , the projective (respectively, injective, flat) dimension of an .R-module M will be denoted by pdM (respectively, idM, fdM), and the left (respectively, the right, the weak) global dimension of R will be denoted by £D(R) ( 
respectively rD(R), wD(R)).
It is well known that ID(R) is computed by Auslander's classical formula [2] as ID{R) = sup{pdM | M is a cyclic left .R-module}.
In general, there is no analogy to Auslander's formula in terms of injective dimensions of cyclic modules, although if R is left Noetherian we do get one [10] . For special classes of rings R the number of cyclics to be checked in computing the (weak) global dimension of R may be reduced. For example if R is a commutative Noetherian ring or a right coherent and left FBN ring, then it is sufficient to check the projective (or injective) dimensions of simple modules [11, 17] . The purpose of this paper is to prove that if R is a commutative coherent ring or a right semi-artinian ring, then we may compute the (weak) global dimension of R using just the homological dimensions of simple modules. The main results are as follows. I. Let R be a commutative coherent ring. Then (a) pdA = sup{n | Ext" (A, S) ^ 0 for some simple .R-module S} = sup{n | Tor n (A, S) ^ 0 for some simple .R-module 5} for any finitely presented R-module A. For all i2-modules M, N, Horn (M, N) will mean HoniH (M, N), and similarly M ® N will denote M (8>H N unless otherwise specified.
PRELIMINARIES
In this section, we shall recall several known notions which we need in the later sections. [3]
Homological dimensions of simple modules 267
. SIMPLE MODULES OVER COMMUTATIVE COHERENT RINGS
The proof of the main theorem of this section depends on the following lemmas. PROOF: It is easy to see that (1) implies (2). We now prove (1) . Let E be the injective envelope of the direct sum of one copy of each of the simple .R-modules. Thus (Since R is commutative, we drop the unneeded letters I and r.)
SIMPLE MODULES OVER RIGHT SEMI-ARTINIAN RINGS
In Section 3, it is shown that for a commutative coherent ring R,
wD(R) = sup{fdS | 5 is a simple .R-module} = sup{FP-idS | 5 is a simple R-module}.
In general, the formulae fail for right coherent rings, as shown by [7, p .348] and [5, Theorem 1.4, 2.3]. In this section, we prove that if R is right coherent and right semi-artinian, then the above formulae hold. (In fact, the first formula holds for right semi-artinian rings.)
We start with two lemmas. Since R is left perfect if and only if R is right semi-artinian and semi-local [16] , we have the following result of [13] as a corollary. by [15, Theorem 3.3] , and so (2) follows. D
